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^ (57) Abstract: An electrical circuit device for mounting on a rail or to an electrical distribution board and having two or more 
terminal connectors (20) at one or both ends has at each end one terminal connector positioned higher in the plane of the depth of the 
O body of the device than the other connectors) and separately spaced from the adjacent end of the device to compactly accommodate 
the terminal connectors while still allowing access (28) from the front of the device separately to each terminal connector when fixing 
^ conductors to the device. 
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AN ELECTRICAL CIRCUIT DEVICE WITH COMPACT TERMINAL 

CONFIGURATION 

FIELD OF THE INVENTION 

The invention relates to electrical circuit devices such as circuit breakers or switches 
typically intended to fit within a confined space on an electrical distribution board, and 
in particular to a compact terminal configuration for connecting electrical conductors to 
such circuit devices. 

BACKGROUND TO THE INVENTION 

Typically, there is a limited amount of space on an electrical distribution board. Further, 
there are industry standards as to the maximum height, width and depth of units 
mounted to a distribution board. This is necessarily so because if one unit is removed, 
the replacement will need to fit in the remaining space. 

Additionally, by convention, the terminals are usually disposed at opposite ends. These 
are generally quite bulky and this places a further limitation on the usable space within 
the component. To meet international industry standards the width of each component 
is generally limited to 1 8 mm. Where the unit is to a 2-pole circuit interrupter this width 
limitation presents difficulties in that the space for each power cable to terminate at the 
terminals generally takes up the best part of this 1 8 mm. 

SUMMARY OF THE INVENTION 

In broad terms the invention comprises an electrical circuit device for mounting on a 
distribution rail or to an electrical distribution board, including a body having a front, a 
base, and two sides between the front and the base, and two ends, length between the 
two ends, depth between the front and the base, and thickness between the two sides, 
and two or more terminal connectors housed at or towards at least one end of the body 
of the device and in which the thickness of the device is insufficient to enable the two or 
more terminal connectors to be housed side by side across the thickness of the device, 
wherein at said at least one end or at each end of the body of the device one terminal 
connector is positioned at a different height in the plane of the depth of the body of the 
device from the other connectors) at that end of the device, and said one terminal 
connector is spaced from the adjacent end of the body and from the other terminal 
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5 connector(s) in the plane of the length of the body of the device sufficiently to enable 
access from the front of the device separately from said other terminal connector(s) 
when fixing a conductor to the terminal connectors. 

In one form the circuit device may include at least two terminal connectors housed at or 
10 towards each end of the body of the device, each at a different height in the plane of the 
depth of the body from the other connectors at that end of the device and each spaced 
from the adjacent end of the body and from the other terminal connectors) in the plane 
of the length of the body of the device sufficiently to enable access from the front of the 
body separately to each terminal connector when fixing a conductor to each terminal 
15 connector. 

Typically the circuit device includes an aperture or apertures to the terminal connectors 
through the front of the device, an aperture or apertures for conductors in the ends of the 
device. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the invention may be more fully understood, a preferred embodiment is 
described by way of example with reference to the drawings in which: 

Figure 1 is a cut-away view of the preferred form device; 

Figure 2 is a cut-away side view of the preferred form device; 

30 Figure 3 is a cut-away view of the opposite side of the device to Figure 2; 

Figure 4 is a perspective view of the exterior of the preferred form device; and 

Figure 5 is a perspective view of the preferred form device mounted on a rail of an 
35 electrical distribution board. 

PREFERRED EMBODIMENT OF THE INVENTION 

The preferred embodiment device shown in the drawings is a residual current circuit 
40 protection device for mounting to a rail on a distribution board, and comprises a body or 
housing having a front 14 and a base 16*to mount the device on the distribution rail 13 
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5 of a distribution board 15 (see Figure 5). The base 16 is typically appropriately shaped 
to fit an. industry standard distribution rail 13. The preferred form device is designed to 
be able to fit into the existing space normally occupied by devices on the distribution 
rail such as miniature circuit breakers and isolation switches. Set by international 
industry standards, this space is about 18 mm and thus the width ie the smallest overall 

10 dimension of the device is in this case limited to 18 mm. Furthermore, the overall 
length of the housing is also limited because there is a limited amount of room on the 
distribution board 15 as can be appreciated from Figure 5. 

The housing has two sides 1 1 (see Figure 4) between the front 14 and base 16, and ends 
17. The housing thus has length between the two ends 17, depth between the front 14 
15 and base 1 6, and thickness between the two sides 1 1 . 

Terminal connectors 20 are provided at either end of the device and it can be seen from 
Figure 1 that a considerable amount of space is required to house the terminal 
connectors 20. Typically in a two pole device for example each end of the body of the 
20 device must house two terminal connectors, one for active and one for neutral 
respectively. 

* 

In accordance with the invention at each end one terminal connector is mounted higher 
than the other in the plane of the depth of the body or housing of the device, and one is 

25 spaced further from the adjacent end 17 of the body of the device than the other, in the 
plane of the length of the housing sufficiently to enable access from the front 14 of the 
device separately to each terminal connector when fixing a conductor to each terminal 
connector. In the preferred form as shown connector 20a at each end is mounted higher 
than the other and closer to the adjacent end 17 of the device, but in an alternative 

30 configuration the terminal connector which is closer to the end of the device, could be 
the lower of the two, and the other terminal connector could be the one which is 
mounted higher than the body of the device ie closer to the front 14 of the device. 

Apertures 26 are provided in either end 17 of the device to enable conductors to pass 
35 through the housing or body to each terminal connector, and apertures 28 are provided 
in the front 14 of the device to enable access to the terminal connectors 20 when fixing 
(or releasing) conductors to each terminal connector. The two apertures 26 at each end 
and/or apertures 28 in the front face in the preferred form may be replaced by a single 
larger aperture. 



40 
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5 In the preferred form as shown each terminal connector 20 includes a threaded fastener 
20c which is rotated in a threaded body 20d of the terminal connector to clamp a 
conductor to the terminal connector, in known manner, and the fasteners 20c comprise 
screws with a slotted head. A screw driver may be inserted through the apertures 28 in 
the front of the device to access the threaded fasteners of the terminal connectors when 

10 connecting conductors to (or disconnecting conductors from) the circuit device. 
Alternatively however the terminal connectors may be of any other type and the aperture 
or apertures 28 may provide access for a tool of any type required to open or close the 
terminal connectors 20. For example a tool may be inserted through the front face of the 
device to prise apart spring mounted-opposed legs of a terminal connector to enable a 

15 wire to be inserted into the terminal connector, which spring legs clamp the conductor 
and when the tool is removed. 

The remainder of the components of the preferred form residual current circuit 
protection device are housed within a central portion of the housing 12 between the two 

20 end portions 24. The main components include circuit board 45, sensor coil 42, trip 
device in the form of a solenoid 47, a latch 49, the moveable contact carrier 35 and a 
reset mechanism including actuator 51. The circuit board 45 is planar in form and is 
generally aligned with the main plane of the housing 12. The circuit board 45 is 
disposed approximately centrally relative to the width of the housing. It can be seen 

25 from Figure 1 that the sensor coil 42 has a central hollow core through which the leads 
39 pass. The sensor coil 42 is arranged so that the axis of the central core is substantially 
aligned with the main plane of the housing and in fact extends in the length direction of 
the housing. Solenoid 47 is elongate in configuration and is arranged with its length 
and breath dimension generally aligned with the main plane of the housing and its 

30 thickness dimension generally aligned with the thickness dimension of the housing. 

In the preferred form device described above there are two terminal connectors at either 
end of the device but in an alternative form three (or more) terminal connectors may be 
provided at each end of the device. In the preferred form there are terminal connectors 

35 at both ends of the device but in an alternative form requiring only two conductors 
connected to a device but within a confined space, two terminal connectors may be 
provided in the configuration shown at one end of the device only. Where three 
terminal connectors are provided at both or one end(s) of the device, the three terminal 
connectors may be spaced at three different heights within the body of the device in the 

40 plane of the depth of the body, and each is spaced differently from the adjacent end of 
the device, in a step down-like configuration. 
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The foregoing describes the invention in the context of a residual current circuit 
protection device but other circuit devices intended to be mounted to an electrical 
distribution board may utilize the terminal configuration of the invention such as other 
forms of circuit protection devices, switches, an electrical meter, or similar. 

10 

Further, the circuit device using the compact terminal configuration of the invention 
may be intended to be mounted to a distribution rail such as rail 13 in Figure 5, which is 
not associated with a surrounding electrical distribution board and while the preferred 
embodiment device has been described in the context of mounting the device to the 
15 distribution rail of a natural distribution board, the invention is not intended to be 
limited in this regard. 

The foregoing describes the invention including a preferred form thereof and alterations 
and modifications as would be obvious to those skilled in the art are intended to be 
20 incorporated within the scope thereof. 
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5 CLAIMS: 

1 . An electrical circuit device for mounting on a rail or to an electrical distribution 
board, including a body having a front, a base, and two sides between the front and the 
base, and two ends, length between the two ends, depth between the front and the base, 

10 and thickness between the two sides, and two or more terminal connectors housed at or 
towards at least one end of the body of the device and in which the thickness of the 
device is insufficient to enable the two or more terminal connectors to be housed side by 
side across the thickness of the device, wherein at said at least one end or at each end of 
the body of the device one terminal connector is positioned at a different height in the 

15 plane of the depth of the body of the device from the other connector(s) at that end of 
the device, and said one terminal connector is spaced from the adjacent end of the body 
and from the other terminal connector(s) in the plane of the length of the body of the 
device sufficiently to enable access from the front of the device separately from each 
other terminal connectors) when fixing a conductor to the terminal connectors. 

20 

2. A circuit device according to claim 1 and including at least two terminal 
connectors housed at or towards each end of the body of the device, each at a different 
height in the plane of the depth of the body from the other terminal connectors at that 
end of the device and each spaced from the adjacent end of the body and from the other 

25 terminal connectors) in the plane of the length of the body of the device sufficiently to 
enable access from the front of the body separately to each terminal connector when 
fixing a conductor to each terminal connector. 

3. A circuit device according to either one of claims 1 and 2 wherein an aperture or 
30 apertures is or are provided to the terminal connectors through the front of the body of 

the device. 

4. A circuit device according to any one of claim 1 to 3, wherein there are two 
terminal connectors at each end of the device and including at each end of the body of 

35 the device a first aperture through the front of the device to one of the terminal 
connectors and a second aperture through the front end of the device to the other of the 
terminal connectors. 

5. A circuit device board according to any one of claims 1 to 4, wherein an aperture 
40 or apertures is or are provided to the terminal connectors at said at least one end or at 

each end of the body of the device through the end of the body of the device. 
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6. A circuit device according to any one of claims 1 to 5 wherein there are two 
terminal connectors at each end of the device and including at each end of the body of 
the device a first aperture through the end of the device to one of the terminal 
connectors and a second aperture through the end of the device to the other of the 

10 terminal connectors. 

7. A circuit device according to any one of claims 1 to 6 wherein at each end of the 
device the terminal connector which is highest in the plane of the depth of the body of 
the device is closer to the adjacent end of the body than the other terminal connector(s). 

15 

8. A circuit device board according to any one of claims 1 to 7 wherein the terminal 
connectors each include a threaded fastener which is rotated in a threaded body of the 
terminal connector to clamp a conductor to the terminal connector and which threaded 
fasteners are accessible through the front of the device by a tool for rotating the threaded 

20 fasteners. 

9. A circuit device board according to claim 8 wherein said threaded fasteners 
comprise screws with a slotted heads accessible through the front of the body of the 
device. 

25 

10. A circuit device for mounting on a distribution rail or to an electrical distribution 
board, including a body having a front, a base, and two sides between the front and the 
base, and two ends, length between the two ends, depth between the front and the base, 
and thickness between the two sides, at each end two terminal connectors housed within 

30 the body of the device, one higher than the other in the plane of the depth of the body, 
and one spaced further from the adjacent end of the body than the other in the plane of 
the length of the device, an aperture or apertures through either end of the body of the 
device to enable conductors to pass through the ends of the body of the device to the 
terminal connectors, and an aperture or apertures through the front of the body at each 

35 end of the device to enable access to each terminal connector when fixing conductors to 
the terminal connectors. 

11. A circuit device according to any one of claims 1 to 10 wherein the base of the 
device is shaped to fit a distribution rail to mount the device on the distribution rail. 

40 



WO 02/080328 



8 



PCT/NZ02/00049 



12. A circuit device for mounting to an electrical distribution board according to any 
one of claims 1 to 1 1 wherein the device is a circuit interruption device. 

13. A circuit device for mounting to an electrical distribution board according to any 
one of claims 1 to 1 1 wherein the device is a switch. 

14. A circuit device for mounting to an electrical distribution board according to any 
one of claims 1 to 1 1 wherein the device is an electrical meter. 
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FIGURE 4 
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